There has been a wide interest in understanding the nature of the ␤ relaxation 1-8 and of its role in viscous flow and vitrification [9] [10] [11] [12] since 1970, when a dielectric study 13 of rigid molecular glasses had shown that ␤ relaxation is ͑i͒ intrinsic to a disordered structure, 14,15 ͑ii͒ a property of the viscous liquid, 14 ͑iii͒ a precursor of the ␣ relaxation, 9,10,12,14 ͑iv͒ affected by the cooling rate used for vitrifying a liquid and the ageing time of a glass, 13, 14 and ͑v͒ connected to the nonDebye behavior of the heat capacity, C p , at TϽ1 K. 15 The dielectric relaxation strength, ⌬ ␤ , of this process, which is now called the Johari-Goldstein relaxation, is determined by the number of molecules capable of reorienting in a local region of a glass' or viscous liquid's structure, and its relaxation rate, f m,␤ , decreases on cooling according to the Arrhenius equation. 4, 5, 7, 14 Here we report a new phenomenon in the disordered structure: The change in ⌬ ␤ on heating through the glass-softening temperature, T g , mimics the changes observed in the enthalpy, H, entropy, S, and volume, V, of a glass. This indicates that kinetic unfreezing of density fluctuations at T g , which raises its C p and expansion coefficient, also raises (d⌬ ␤ /dT), but it has no effect on f m,␤ .
temperature increased by at most ϳ0.36 K. The mean value is used. Typical spectra of Ј and Љ are shown in Fig. 1 . Their shapes show a broad step-like decrease in Ј and a broad peak in Љ. The spectra at each temperature were analyzed by fitting the sum of two empirical Havriliak 
͑1͒
where ⌬ ␣ and ⌬ ␤ are the dielectric relaxation strengths of the ␣ and ␤ relaxations, respectively, and ␣ and ␤ are the relaxation times, ϭ2 f ( f is the frequency in Hz͒, j ϭ(Ϫ1)
, and ␣ 1 and ␤ 1 are the parameters of the ColeCole and Cole-Davidson distribution functions for the ␣ relaxation, and ␣ 2 and ␤ 2 are those for the ␤ relaxation.
A typical fit of Eq. ͑1͒ to the Ј and Љ spectra measured at 135.0 K is shown in Fig. 1 by thick lines, and the Ј and Љ contributions from the ␣ and ␤ relaxations are indicated. Values of ⌬ ␤ , ␤ , ␣ 2 , and ␤ 2 were thus determined from the Ј and Љ spectra measured for more than 110 temperatures. The parameter ␤ 2 remained constant at 1.00, but ␣ 2 , which is plotted against T in Fig. 2͑a͒ , increased from 0.22 at 102.5 K to 0.37 at 140 K. The plot of f m,␤ ͓ϭ(2 ␤ ) Ϫ1 ͔ against 1/T, shown in Fig. 2͑b͒ , follows the Arrhenius equation, f m,␤ ϭ10 15.37 exp(Ϫ27700/RT). Figure 3 shows the plot of ⌬ ␤ against T. It has an elbow-shape bend at ϳ133 K, the calorimetric T g of 16.5 mol % chlorobenzene-decalin mixture. 13 For comparison, characteristic changes in H, S, and V of a glass spontaneously relaxing at TϽT g and then softening to a liquid at T ϾT g are schematically shown in the Fig. 3 inset. The ⌬ ␤ plot is clearly similar to the H, S, and V plots. Therefore, unfreezing of density fluctuations at T g has similar effects on (d⌬ ␤ /dT), C p , and thermal expansivity.
Configurational entropy, S conf , and free volume, V f , of a liquid decrease on cooling toward T g . Therefore, ⌬ ␤ contains the effects of decreasing S conf and V f , but f m,␤ is not effected. This has consequences for the recently proposed 
